Kerr et al described a new Transmitral Doppler technique for PFO detection. It is a sensitive and specific method for TTE PFO detection and allows quantification of right to left bubble passage and obviates the need for TOE in many patients after stroke. 3 In this method the transthoracic bubble echocardiographic study is repeated with transmitral pulse wave Doppler recorded at the mitral valve tip, the gain settings are reduced so that normal trace is only just visible, individual bubble signals entering the left heart chambers result in bright signal in Doppler trace. The size of the PFO may be estimated using a validated visual bubble score. Images are taken at rest and after valsalva manoeuvre (Figure 3 ).
Potential mechanisms of cryptogenic stroke in PFO and ASA include paradoxical embolism from a venous source, direct embolisation of thrombus formed within the PFO or an associated ASA, passage of vasoactive humoral substances that escape pulmonary degradation, and thrombus formation caused by atrial arrhythmias, such as paroxysmal atrial fibrillation.
Association between CS and PFO
Most but not all observational studies reported a higher prevalence of PFO among patients with CS than among normal control subjects and among patients in whom a cause of stroke could be identified. The association between PFO and CS has been more convincingly demonstrated in younger (less than 55 years of age) versus older patients (55 years of age or older). Lamy et at detected a PFO with transesophageal echocardiography in 45.9% of 581 patients 55 years of age or younger. 7 In PICCS study PFO was present in 33.8% of patients 30 to 85 years of age. 8 Handke et al reported a statistical association between PFO and CS in both younger and older patients. PFO was present in 43.9% in younger CS patients versus 14.3% in younger patients with known cause. In patients older than 55 years of age PFO was present in 28.3% compared with 11.9% with a stroke of known cause. 9 Some studies failed to demonstrate a strong association between PFO and stroke. In Northern Manhattan study (NOMAS), PFO was not associated with increased risk of stroke in a multiethnic cohort of both men and women or in patients younger or older than 60yrs. 5 In SPARK study PFO was not an independent risk among normal subjects older than 45yrs. 6 Larger the size of PFO, greater the risk? Many studies have implicated an increased risk of stroke with anatomic size of PFO or magnitude of the shunt and the coexistence of ASA, but these associations has not been observed consistently.
Treatment
The best treatment modality to prevent recurrent stroke in patients with PFO has not been defined. 
Atrial septal aneurysm
An atrial septal aneurysm is defined as a redundant and hypermobile portion of the interatrial septum that demonstrates more than 10mm excursion from the centreline during the cardiac cycle.
Prevalence of Patent Foramen Ovale
In an autopsy series of 965 patients PFO was identified in 27% of patients with normal heart. In that autopsy series its prevalence appeared to decline with age. 4 In a study using contrast echocardiography PFO was detected in 14.9% of 1100 stroke free subjects older than 39yrs of age.
An atrial septal aneurysm was present in 2.5% of total cohorts, most often in association with PFO. 5 Meissner et al using transesophageal echocardiography reported a 24.3% prevalence of PFO among 585 randomly sampled patients, 45 years of age or older, participating in the Stroke Prevention Assessment of Risk in a community (SPARC) study. An atrial septal aneurysm was present in 1.9% of the subjects, including 4.3% of those with PFO's. 6 Treatment modalities include medical therapy, with antiplatelet or anticoagulant agents, percutaneous device closure or open surgical repair. Whereas suture closure of an incidental PFO is performed routinely during the course of an operation undertaken for another indication, primary surgical repair is rarely advocated. The choice between medical therapy and percutaneous device closure has been a subject of intense debate over last few years. 10 Few nonrandomized clinical trials suggested lower rates of recurrent stroke after device closure of PFO, especially among patients with coexistent atrial septal aneurysm. There are not enough randomised clinical trials comparing the relative safety and efficacy of the two methods and the issue remains unresolved. There are few ongoing clinical trials comparing medical therapy and percutaneous device closure, but enrolment in these studies has been lagging causing delay in completion.
Medical therapy for secondary prevention in PFO patients with cryptogenic stroke includes, antiplatelet agents such as aspirin or anticoagulant agent such as warfarin. Both agents may have similar efficacy. In PICSS study, patients were treated with aspirin or warfarin. The 2 year primary event rate for all cause death or recurrent ischemic stroke with warfarin was not significantly different from those treated with aspirin. 11 Whereas Cojec et al reported that warfarin may be more effective than anti-platelet therapy in secondary stroke prevention. 12 .
The percutaneous closure of PFO is a minimally invasive non-surgical procedure. Usually femoral vein cannulation is done for device delivery. Flouroscopy and TOE is commonly used to guide device implantation. Complications include death, cardiac tamponade, haemorrhage, need for surgical intervention, pulmonary embolism, periproceduaral atrial arrhythmia, transient AV block, device arm fracture, device embolization, AV fistula formation and femoral haematoma. There are few devices available for percutaneous closure of PFO. Commonly used devices are Amplatzer PFO occluder device (figure 4), Starflex septal closure system and GORE HELEX septal occluder device.
Conclusion:
PFO is a common occurrence, occurring in about 25% of population. Studies have demonstrated an increased prevalence of PFO in cryptogenic stroke patients. There is no consensus on optimum strategy of secondary prevention. Systematic review of nonrandomized studies suggested that a substantial proportion of recurrent thrmboembolic event might be prevented by implantation of PFO closure device compared with medical therapy. 13 Moreover, transcatheter closure of PFO appeared to be safe with a major complication rate of less than 2%. But there are not enough randomised controlled trials to compare medical therapy and PFO device closure. Present guidelines recommend medical therapy with antiplatelet agents, unless there is another indication for warfarin therapy, after first stroke. But device closure may be considered for patients with recurrent stroke despite optimal medical therapy. 14 
